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Abstract
Aim – to study the influence of Healthy Schools “Healthy Lifestyle Basis” education on modifying of cardiovascular risk 
main factors.
Materials and methods. 57 patients with cardiovascular diseases were examined. General clinical examination, anthropomet-
ric examinations (body weight, height, body mass index, and body composition), blood pressure measurement, and cholesterol deter-
mination, as well as its fractions in blood, were carried out before and after training course. The educational cycle included 9 lessons. 
Results. It was found that Healthy Schools education contributes to better both systolic and diastolic blood pressure monitor-
ing. Thus, initially target blood pressure levels (<140/90 mmHg for patients without diabetes mellitus and <140/85 mmHg in case of 
diabetes) were observed in 49 % of patients, at the end of the training cycle – in 67 %. At the same time, the patients’ anthropometric 
parameters (BMI, fat and muscle tissue content, visceral fat) as well as cholesterol and its atherogenic serum fractions, did not change 
significantly. The patients’ education did not affect motivation level for their lifestyle improvement. So the number of patients con-
suming less than 5 grams of table salt per day and over 400 grams of vegetables and fruit did not change significantly. The level of 
physical activity between the examined patients did not change.
Conclusion. The training course “Healthy Schools: Healthy Lifestyle Basis” contributes to improvement of blood pressure 
level monitoring, but does not significantly affect behavioral risk factors and does not lead to improvement of lipid metabolism mon-
itoring in patients with cardiovascular disease. It is necessary to search for new more effective preventive care models for patients 
with high cardiovascular risk.
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Measures for active cardiovascular prevention are the most important condition for mor-
bidity and mortality reducing [1]. In most developed countries, specialized prevention programs 
for people with high cardiovascular risk and patients with cardiovascular diseases, based on learn-
ing of medical knowledge basics, practical development of measuring blood pressure techniques, 
development of individual diet plan, increase physical activity, etc. , have been introduced into 
public health practice [2]. At the same time it was determined that the patients education aimed at 
explaining the role of a particular risk factor in cardiovascular diseases development or their com-
plications improves the patients adherence to healthy lifestyles principles [3, 4]. The efficiency and 
economic feasibility of educational programs are confirmed by numerous studies [5, 6]. In 2016, 
a program of cardio rehabilitation for countries with low socioeconomic level, including Ukraine, 
was proposed [7].
In the context of limited resources, efficiency evaluation of the presented preventive care 
model, such as group educational cycles – Schools of Patients – is of a particular interest [8]. 
It is shown that education in the Schools helps to effectively correct the main behavioral risk 
factors, improves emotional state and quality of life of patients, and increases their adherence to 
long-term drug therapy. The development of an effective training program for patients aimed at 
monitoring of cardiovascular risk main factors would reduce the financial burden on the existing 
health care system.
2. Aim of research
To estimate the influence of Healthy Schools “Healthy Lifestyle Basis” education on mod-
ifying of cardiovascular risk main factors in patients with high and very high cardiovascular risk. 
3. Materials and methods
The study was carried out on the basis of Department of chronic non-infectious diseases 
comprehensive risk reduction of the State Institution “National Institute of Therapy named after 
L. T. Malaya of NAMS of Ukraine”, Kharkiv, during 2016–2018.
Study Limit:
57 patients with cardiovascular diseases were examined. The mean age of the patients was 
(63.3±2.2) years. The patients’ descriptions, depending on the nosological forms are presented in 
Table 1.
Table 1 
The patients’ descriptions, depending on the nosological forms
Nosological forms Number of patients (n (%))
Hypertensive heart disease
Stage ІІ 32 (56 %)
Stage ІІІ 25 (44 %)
CHD 
Stable exertional angina
ІІ function. cl. 40 (70 %)
ІІІ function. cl. 7 (12 %)
Myocardial infarction in anamnesis 21 (37 %)
Revascularization (PCI) 8 (14 %)
Heart failure ІІ, ІІІ function. cl. (NYHA) 50 (88 %)
Diabetes mellitus type 2 13 (23 %)
The lectures cycle was developed for patients with high and very high cardiovascular risk; 
it includes 9 lessons, each lesson included the lecture material, as well as practical work with the 
patient, dietician and exercise therapist. The practical part included detailed analysis of the indi-
vidual nutrition features and the necessary physical exercises, the individual patient’s diary data 
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were estimated, and a practical task for the next month was given. The patients were trained to 
calculate their individual caloric needs, and to estimate food products composition. As a part of 
these lessons, information concerning the most common chronic non-infectious diseases: coronary 
heart disease, hypertensive heart disease, diabetes mellitus, musculoskeletal disorders, thyroid 
gland disorders, and the central nervous system age-associated lesions was given to the patients. A 
particular attention was paid to highlight of the role of known risk factors in the development and 
progression of the mentioned diseases, the importance of these risk factors modification, as well as 
the most effective methods for their correction. Also dietary recommendations and instructions for 
physical activity were analyzed in detail. At the beginning of the cycle, the patient receives method-
ical materials, and individual diary. The use of the diary allows the patient to estimate individual 
risk factors (body mass index, fat and muscle tissues content, visceral fat, blood glucose and lipid 
levels) with a doctor.
All patients were examined before and after the the educational program cycle. The ques-
tionnaire assessed behavioral risk factors: the amount of table salt per day (less or more than 5 
grams per day), fruit and vegetables (less or more than 400 grams), smoking (in the past and 
now), and alcohol consumption. Physical activity of the patients was calculated by the number 
of steps within 24 hours. General clinical examination, blood pressure measurement (BP), an-
thropometric examinations (body weight, height, body mass index, fat and muscle tissue, and 
visceral fat), determination of cholesterol and its fractions was carried out. The amount of fat 
and muscle tissue, and visceral fat was determined by bioelectrical impedance method using 
Omron Body Composition Monitor BF511. Muscle strength was determined using electronic car 
dynamometer Camry EH 101.
The achievement of target blood pressure levels (BP) was assessed in accordance with the 
European Society of Cardiology (2013) recommendations [9]. The target office blood pressure lev-
el was <140/90 mmHg and 140/85 mmHg in case of diabetes. It was considered that the patient 
achieves the target blood pressure level, if in case of a double measurement with an interval of 
1 month the office BP did not exceed the above levels.
Achievement of lipid metabolism target levels was assessed in accordance with the Eu-
ropean Society of Cardiology recommendations (2016). Target level of low-density lipoprotein 
cholesterol (LDL-C) was <2.6 mmol/l or its decrease at least for 50 %, if the initial level was 
2.6–5.1 mmol/l, for patients with high cardiovascular risk; and <1.8 mmol/l or at least 50 % de-
crease if the initial level was 2.6–5.1 mmol/L, for patients with very high cardiovascular risk [10].
The lipid blood spectrum was determined by the enzymatic method using “Humaly- 
zer 2000” biochemical analyzer, №18300-5397.
The study protocol was approved by the local ethical commission of the State Institution 
“National Institute of Therapy named after L. T. Malaya of NAMS of Ukraine”. The study was 
carried out in accordance with the principles of the Helsinki Declaration. All patients signed an 
agreement to participate in the study.
The statistical data processing was carried out using the statistical software package 
“SPSS 21” (IBM), Microsoft Office Excel-2003.
4. Results 
The survey results analysis shows that the majority of patients – 51 (89.5 %) – did not 
smoke in the past and do not smoke now; 4 smoked in the past, and 2 still smoke at the moment of 
the study. The questionnaire data show that 2 patients (3.5 %) used alcohol in moderate amounts 
(1–2 servings per day) in the past, the other – very rarely or in such small amounts that it can be 
neglected. Despite Health Schools training, 1 person continues smoking. 
There were no significant changes in other behavioral risk factors. For example, 13 (22.8 %) 
patients actively ate vegetables and fruit before the beginning of education, and 14 of them (24.5 %, 
p> 0.05) after the training finishing, as well as the number of patients consuming less than 5 g of 
table salt per day – (28.1 % before and 22.8 % after, p>0.05). Also, the patients’ physical activity 
was not significantly increased, as it was determined by the number of steps during the day – 2108 
[524÷5099] steps initially and 1988 [440÷41289] steps after the education, p>0.05.
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After the educational programs, the main anthropometric features of the patients, as well as 
the indexes characterizing body composition, did not change significantly (Table 2).
Table 2 
The patients’ anthropometric features before and after training in Healthy Schools






Body weight, kg 86.1 [75.6÷100.7] 87.9 [76.6÷97.7] 0.7987
Body mass index, kg/m2 31.6 [27.6÷38.2] 34.4 [28.9÷37.6] 0.4322
Fat tissue, % 42.0 [341÷50.0] 43.9 [35.3÷49.1] 0.6953
Visceral fat, % 12.0 [10.0÷14.0] 12.0 [10.0÷15.0] 0.6223
Muscle tissue, % 25.5 [22.3÷28.8] 24.6 [22.5÷28.4] 0.7332
Muscle contraction strength also did not change significantly – 27.9 [23.2÷40.2] kg before 
the beginning and 27.4 [21.9÷32.4] kg after the end of the educational cycle, p=0.0925.
Initially, target blood pressure levels were noted in 49 % of patients. Lessons in Health 
Schools contribute to the improvement of this indicator – by the end of the educational cycle, target 
BP levels were observed in 67 % of patients (Table 3). 
Table 3 
Blood pressure levels in the patients before and after Healthy Schools education 
Index Before training (n=57) M±m After training (n=57) M±m Р
SBP, mmHg 141.8±16.2 123.4±9.3 р=0.001
DBP, mmHg 88.1±9.8 76.0±8.8 р=0.001
Before the training start, the total cholesterol target levels (TC) and low-density lipoprotein 
cholesterol (LDL cholesterol) were observed in 49 % of patients, in 9 months of training – in 35 % 
of patients (Table 4). 
Table 4
Lipid metabolism indexes before and after Healthy Schools education 
Index Before training (n=57)  
Ме [25÷75 %]
After training (n=57)  
Ме [25÷75 %]
Р
Total cholesterol, mmol/l 5.17 [4.25÷6.18] 5.82 [4.59÷6.42] р=0.1505
Cholesterol HDL, mmol/l 1.40 [1.16÷1.63] 1.34 [1.07÷1.64] р=0.0769
Triglycerides, mmol/l 1.34 [1.14÷1.92] 1.52 [1.22÷2.44] р=0.4050
Cholesterol LDL, mmol/l 2.69 [1.95÷3.89] 2.78 [2.38÷3.56] р=0.594
5. Discussion
A number of different studies point to the efficiency of group training programs devoted to 
improvement of blood pressure monitoring. Thus, it was shown that the number of patients with 
improved target blood pressure levels (for 14.3 %) among the ones attending Healthy Schools has 
increased. According to Shemetova G.N. et al. data, Healthy Schools education allowed to increase 
the proportion of patients with a target blood pressure level from 32 % to 42 % [12]. Results of the 
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study with 239 patients having hypertensive heart disease, indicate that education at the Healthy 
Schools improves blood pressure monitoring (initially the number of people with a target blood 
pressure level was 12.6 %, after the end of the training cycle – 50.6 %, p <0.05). Thus, the 
number of smokers decreased from (52.9±3.2) % to (37.0±3.1) % (p <0.05), the number of obese 
patients – from (38.2±3.2) % to (22.7±2.7) % (p <0.05), patients with hypercholesterolemia – 
from (58.4±3.2) % to (41,2±3.2) % (p <0.05), patients with hypodynamia – from (71.4±2.9) % to 
(42.4±3.2) % (p <0.05) [13].
According to Kontsevaya, A.V. and co-authors (2011) data, among the CHD patients, who 
attended Healthy School in addition to their standard therapy, the total cholesterol level decreased 
by 23.9 %; and in the group of patients who had only standard therapy – by 14.3 %. Also among 
the patients educated in Healthy School, target BP levels were 42.5 %, and in the standard therapy 
group – 6.7 %.
In the European Recommendations concerning cardiovascular diseases prevention (2016), 
advantages of individual forms of patient education have shown. In this case, a key role in preven-
tive counselling is assigned to general practitioners. There is a data showing that both nurses and 
general practitioners can be equally effective in providing individual counselling to correct major 
cardiovascular risk factors [15, 16].
Recently, there is no developed optimal model of preventative care [17]. Its structure, type 
and duration should be adapted to individual countries, regarding their national standards, legisla-
tion, economic opportunities and cultural features. The most efficiency was shown by comprehen-
sive programs, which include such mandatory components like dosed physical activity, risk factors 
correction, education and psychological support [18, 19]. Also, predictive factor is the intervention 
duration. Thus, the GOSPEL study results (3.441 participants with recent myocardial infarction) 
indicate that long (up to 3 years) training programs contribute to improving control of behavioural 
risk factors (physical activity, diet, body weight control, stress level), and also contribute to drug 
therapy adherence increase [20].
Development and widespread implementation of specialized prevention programs should be 
health care priority in countries with a high risk of cardiovascular mortality, including Ukraine. 
However, the data concerning description of such programs have not been found in the available 
national literature.
6. Conclusion
1. Educational cycle “Healthy Schools: Healthy Lifestyle Basis contributes to BP monitoring 
improvement.
2. Training in the Healthy Schools does not lead to behavioral risk factors modification.
3. Patients who graduated from the Healthy Schools training did not show lipid metabolism 
indexes improvement. 
4. It is necessary to search for new more effective preventive care models for patients with 
high cardiovascular risk.
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